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Abstract

Respondent-driven sampling (RDS) is widely used to estimate HIV prevalence in men who
have sex with men (MSM). Mathematical models that are calibrated to these data may be com-
promised if they fail to account for selection biases in RDS surveys. To quantify the potential
extent of this bias, an agent-based model of HIV in South Africa was calibrated to HIV preva-
lence and sexual behaviour data from South African studies of MSM, first reweighting the
modelled MSM population to match the younger age profile of the RDS surveys (age-adjusted
analysis) and then without reweighting (unadjusted analysis). The model estimated a median
HIV prevalence in South African MSM in 2015 of 34.6% (inter-quartile range (IQR):
31.4–37.2%) in the age-adjusted analysis, compared with 26.1% (IQR: 24.1–28.4%) in the
unadjusted analysis. The median lifetime risk of acquiring HIV in exclusively homosexual
men was 88% (IQR: 82–92%) in the age-adjusted analysis, compared with 76% (IQR: 64–
85%) in the unadjusted analysis. These results suggest that RDS studies may under-estimate
the exceptionally high HIV prevalence rates in South African MSM because of over-sampling
of younger MSM. Mathematical models that are calibrated to these data need to control for
likely over-sampling of younger MSM.

Introduction

Estimates of HIV prevalence in ‘key populations’ (sub-populations considered to be at high
risk for HIV) are very uncertain, especially in the case of men who have sex with men
(MSM) and sex workers, who are in many settings ‘hidden’ due to criminalization or social
and religious strictures. Estimates of HIV prevalence in South African MSM have been highly
inconsistent, ranging from 14% to 50% [1–7]. Most of these prevalence studies have relied on
respondent-driven sampling (RDS) to draw representative samples of MSM in specific loca-
tions and the generalizability of individual studies has been unclear. Because the RDS surveys
do not enrol men who have sex only with women, a comparison of HIV risk between MSM
and exclusively heterosexual men is not possible from these sources. In such settings, it is
necessary to use mathematical models to extrapolate from the available data to estimate
HIV prevalence in MSM nationally and to compare these to estimates of HIV prevalence in
the population of exclusively heterosexual men.

Previous models that have been fitted to HIV prevalence data in MSM have mostly assumed
that surveys provide an unbiased measure of HIV prevalence in MSM [8, 9]. Although RDS
sampling designs are intended to minimise bias due to non-random recruitment, studies
have shown that RDS surveys may nevertheless yield biased estimates of the outcome of inter-
est [10–13], even when the population being studied is not ‘hidden’ [10]. A particular concern
in the context of MSM is that RDS surveys may be biased towards younger MSM. In South
African RDS studies of MSM, the median proportion of MSM who are aged <25 is 70%
[1–6, 14]; this compares with a proportion of only 23% in the general population of South
African men in 2011 [15]. If young MSM are indeed over-represented in surveys of MSM,
this may lead to HIV prevalence in MSM being under-estimated, since HIV prevalence in
older MSM tends to be substantially higher than that in younger MSM [1–4].

This study aims to estimate the potential extent of this bias by calibrating a mathematical
model of HIV in South Africa to RDS data, under different assumptions about selection
bias. This study also aims to estimate national HIV prevalence and incidence levels in
South African MSM and to compare these with estimates for other men in the general
population.
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Methods

The model presented in this analysis is an extension of a
previously-described agent-based model of heterosexual HIV
transmission in South Africa [16]. The model simulates a nation-
ally representative sample of 20 000 South Africans, starting in
1985; the simulated population size changes over time as a result
of births and deaths. Sexually experienced individuals are divided
into two classes: high risk (having a propensity for concurrent
partnerships and commercial sex) and low risk (no propensity
for concurrent regular partnerships or commercial sex). In the
model of heterosexual transmission, three relationship types are
considered: interactions between sex workers and their clients,
short-term (non-cohabiting) relationships and long-term (coha-
biting or marital) relationships. The model has previously been
fitted to South African age-specific HIV prevalence data [16];
assumptions about heterosexual transmission probabilities per
sex act and initial heterosexual HIV prevalence levels in the cur-
rent analysis are fixed at the average values from the 100 best-
fitting parameter combinations obtained previously.

Several extensions have been made to the model for the pur-
pose of simulating HIV transmission between MSM. A detailed
explanation of these changes is provided in the supplementary
material, together with an explanation of the data sources on

which the MSM assumptions are based. Briefly, each male is
assigned a male preference value at birth: 0 (always exclusively
heterosexual), 1 (always exclusively homosexual) or any value
between 0 and 1 (men who have a propensity for sex with both
men and women, with the extent of same-sex preference changing
over the life course). For the sake of convenience, we will refer to
these three groups as heterosexual, gay and bisexual throughout
this paper, though men in the ‘bisexual’ category may be exclu-
sively homosexual or heterosexual at a point in time. The fraction
of men who are either gay or bisexual is assumed to be 5%, based
on household surveys that included questions about having ever
had same-sex experiences [7, 17].

Of those males who are assigned a non-zero male preference
value at birth, an assumed fraction is bisexual. A prior distribution
is assigned to represent the uncertainty around this fraction, based
on the fraction of MSM who report having ever had sex with
women [1–5] and taking into account that surveys of men who
have recently had sex with other men are by design less likely
to represent men who have infrequent sexual interactions with
other men (Table 1). Each bisexual male is randomly assigned
two values: an initial male preference parameter (which applies
up to age 20) and an annual rate of change in male preference,
which determines the extent to which their same-sex preference
changes after age 20. These values are sampled from beta and

Table 1. Prior distributions and 100 best-fitting parameter combinations

Parameter Prior Prior mean (S.D.)

Mean of best-fitting (S.D.)

Age-adjusted Unadjusted

Fraction of bisexual/gay men who are bisexual Beta (12, 3) 0.80 (0.10) 0.77 (0.06) 0.81 (0.04)

Mean fraction of bisexual partners who are male, at age 20 Uniform (0, 1) 0.50 (0.29) 0.19 (0.20) 0.35 (0.25)

Annual average change in male preference, in bisexual men Normal (0, 0.052) 0.000 (0.050) −0.015 (0.046) −0.048 (0.043)

Standard deviation of annual change in male preference, in
bisexual men

Beta (7.5, 42.5) 0.15 (0.05) 0.16 (0.05) 0.16 (0.05)

Average duration of ST relationships in MSM (years) Gamma (7.72, 15.4) 0.50 (0.18) 0.48 (0.14) 0.44 (0.15)

Relative rate of entry into casual sex for low-risk MSM compared
with high-risk MSM

Uniform (0, 1) 0.50 (0.29) 0.59 (0.24) 0.51 (0.27)

Relative rate of entry into casual sex for partnered MSM
compared to single MSM

Uniform (0, 1) 0.50 (0.29) 0.62 (0.25) 0.56 (0.29)

Relative rate of entry into casual sex, per 10-year increase in age Gamma (25, 25) 1.00 (0.20) 1.07 (0.22) 0.95 (0.20)

Prevalence of casual sex in high-risk gay men who are not in a
regular relationship

Beta (12, 3) 0.80 (0.10) 0.84 (0.07) 0.83 (0.07)

Relative rate of marriage in MSM partnerships compared to
heterosexual partnerships

Uniform (0, 1) 0.50 (0.29) 0.48 (0.27) 0.29 (0.23)

Probability of HIV transmission per act of UAI in ST/casual
relationship (HIV- is receptive)

Beta (3.86, 134) 0.028 (0.014) 0.039 (0.014) 0.028 (0.011)

Probability of HIV transmission per act of UAI in ST/casual
relationship (HIV- is insertive)

Beta (3.97, 657.7) 0.0060 (0.0030) 0.0073 (0.0029) 0.0060 (0.0026)

Probability of HIV transmission per act of UAI in LT relationship
(HIV- is receptive)

Beta (3.97, 562.5) 0.0070 (0.0035) 0.0067 (0.0035) 0.0067 (0.0030)

Probability of HIV transmission per act of UAI in LT relationship
(HIV- is insertive)

Beta (3.99, 2658) 0.0015 (0.0008) 0.0014 (0.0007) 0.0015 (0.0007)

Monthly frequency of sex for MSM engaging in casual sex Gamma (5.33, 3.55) 1.50 (0.65) 1.56 (0.60) 1.52 (0.58)

Ratio of initial HIV prevalence in MSM to that in heterosexual
men

Gamma (5.33, 1.78) 3.0 (1.3) 3.4 (1.4) 3.1 (1.1)

LT = long-term. MSM =men who have sex with men. S.D. = standard deviation. ST = short-term. UAI = unprotected anal intercourse.
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normal distributions respectively. We specify prior distributions
to represent the uncertainty around the means and standard
deviations of these distributions (Table 1) and these parameters
influence the age profile of the men who are currently sexually
active with other men.

Three types of MSM relationships are modelled: casual sex
relationships (which are assumed to last less than a week), short-
term (non-cohabiting) relationships and long-term relationships.
The model is calibrated to reported total numbers of partners in
the last 6 months, reported current partners and the fraction of
men who are in marital/cohabiting relationships [1, 2, 4, 6, 7,
14]. Due to lack of information on the fraction of relationships
that are short-term, age-specific rates of entry into short-term
relationships in MSM are assumed to be the same as in heterosex-
ual men, but a prior distribution is specified to represent the
uncertainty around the average duration of short-term relation-
ships in MSM (Table 1). Because social strictures often prevent
openly homosexual relationships, the relative rate of entry into
long-term relationships in MSM compared with heterosexual
men is assumed to be less than one (Table 1). Average duration
of long-term relationships are assumed to be the same in same-
sex and heterosexual relationships.

Casual sex is modelled by assuming that MSM progress
through phases of casual sex activity. The rate of entry into the
casual sex phase is assumed to depend on the individual’s male
preference value, age, risk group and current relationship status
(Table 1). The casual sex phase is assumed to last for a year on
average and rates of entry are calculated such that a specified cas-
ual sex prevalence is maintained in gay high-risk men who are
young and single. A prior distribution is assigned to represent
the uncertainty around this casual sex prevalence, based on the
fraction of MSM who report two or more sexual partners in the
last 6 months [4].

Each man who is assigned a non-zero male preference value is
also randomly assigned an anal intercourse role preference value,
which is either 0 (exclusively receptive), 1 (exclusively insertive)
or 0.5 (willing to adopt either role). The proportions assigned
to each preference differ for gay and bisexual men [18]. The
assumed HIV transmission probabilities per act of anal inter-
course differ depending on whether the HIV-positive partner
adopts the insertive or receptive role and also differ depending
on the type of relationship [19–21] (Table 1). In the event that
a relationship forms between two men with incompatible role pre-
ferences, they are assumed to engage only in non-anal sex acts,
which are assumed to carry no HIV transmission risk [22].
Coital frequencies in short-term and long-term same-sex relation-
ships are assumed to be the same as in heterosexual relationships
and a prior distribution is specified to represent the uncertainty
around the frequency of casual sex while in the casual sex
phase. Levels of condom use are also assumed to be the same
in same-sex and heterosexual relationships [17, 23].

Uncertainty analysis proceeds by drawing a random sample of
20 000 parameter combinations from the prior distributions in
Table 1. For each parameter combination, the sampled parameter
values are entered into the model, the model is run and a likeli-
hood function is calculated to represent the extent of the consist-
ency between the model outputs and the levels of sexual risk
behaviour and HIV prevalence reported in South African RDS
studies (Fig. 1). These include unpublished data from a recent
study [6]. In almost all of these studies, MSM were defined as
men aged 18 and older who had sex with other men in the last
6 months and for the sake of consistency, the same definition is

used in defining the model population of MSM. The likelihood
function is based on a random effects model, which takes into
account heterogeneity between settings within South Africa.
From the set of 20 000 parameter combinations, we select the
100 combinations with the highest likelihood values and summar-
ise the results for these 100 combinations (Figs 1–3).

To assess the sensitivity of the model results to the assumed
extent of age bias, two analyses are performed. In the first, the
model estimates of HIV prevalence in the 18–24 and 25+ age
groups are weighted according to the age distributions in the
RDS surveys to which they are compared (‘age-adjusted analysis’).
In the second, no adjustment is performed, i.e. it is implicitly
assumed that there is no age bias in the RDS sampling and
hence no need to reweight the model estimates to match the
age profile of the RDS sample. As an example, suppose that an
RDS survey in 2012 measured an HIV prevalence in MSM of
25%, of whom 70% were aged 18–24 and 30% were aged 25 or
older. Further, suppose that the model estimates that HIV preva-
lence in MSM in 2012 was 35% (15% in MSM aged 18–24 and
40% in MSM aged 25 or older, with 80% of MSM aged 25 or
older). In the age-adjusted analysis, the 25% survey estimate
would be compared with a model estimate of 22.5% (70% ×
15% + 30% × 40%) for the purpose of calculating the likelihood,
but in the unadjusted analysis, the survey estimate of 25%
would be compared with the model estimate of 35% (i.e. not tak-
ing into account the difference in age distribution). A more
detailed explanation of the likelihood function and the data
sources on which it is based is provided in the supplementary
materials. Age weighting has been used only in the calibration
step; all results presented for MSM in the sections that follow
are unweighted.

Results

For most of the model parameters, the distribution of best-fitting
parameter values was similar in the age-adjusted and unadjusted
analyses (Table 1). However, the best-fitting values for the HIV
transmission probability per act of unprotected receptive anal
intercourse were substantially higher in the age-adjusted analysis
(mean 0.039, standard deviation (S.D.) 0.014) than in the
unadjusted analysis (mean 0.028, S.D. 0.011). The relative rate of
marriage/cohabitation in same-sex relationships (compared with
heterosexual relationships) was also estimated to be higher in
the age-adjusted analysis (mean 0.48, S.D. 0.27) than in the
unadjusted analysis (mean 0.29, S.D. 0.23). The age-adjusted
model tended to yield higher levels of same-sex activity in older
men than the unadjusted model, with less of a decline in same-sex
preference in bisexual men as age increases (−0.015 per year com-
pared with −0.048 per year) and more of an association between
casual sex and older age. The age-adjusted and unadjusted models
estimated similar proportions of recent MSM in the 18–24 age
group (20% and 24%, respectively (Table 2)), which were substan-
tially lower than the RDS survey estimates (median 70%, range
33–73% (Table S12)), but higher than the modelled fraction of
sexually active men in the general population who were aged
18–24 (16%).

For three behavioural indicators (% of MSM who have had sex
with women in the last 6 months, % of MSM who have ever had
sex with women and % of MSM with a current regular male part-
ner), model estimates were similar in the age-adjusted and
unadjusted analyses (Fig. 1). Estimates of the fraction of men
who had recently or ever had sex with other men were also similar
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in the age-adjusted and unadjusted analyses (Table 2). However,
the age-adjusted model estimated substantially higher rates of
marriage/cohabitation and multiple partnerships among MSM
than the unadjusted model (Fig. 1c-d).

Estimates of HIV prevalence in MSM were also substantially
higher in the age-adjusted analysis. The model estimated a
median HIV prevalence in South African MSM in 2015 of
34.6% (inter-quartile range (IQR): 31.4–37.2%) in the
age-adjusted analysis, compared with 26.1% (IQR: 24.1–28.4%)
in the unadjusted analysis (Fig. 1f). In the age-adjusted analysis,
estimates of HIV prevalence in MSM were substantially higher
at ages 25 and older than in the 15–24 age group, with prevalence
in 2012 being highest in MSM aged 35–39 (median 51.4%, IQR:
42.9–60.0%) (Fig. 2). HIV prevalence in other men was estimated
to be substantially lower and consistent with data from a 2012
national household survey [24] (Fig. 2).

HIV incidence rates were also substantially higher in the
age-adjusted analysis than in the unadjusted analysis (Fig. 3).
Over the 2005–2015 period, the median annual HIV incidence
rate in gay men, aged 15–49, was 4.3% (IQR: 3.7–5.0%) in the

age-adjusted analysis compared with 2.9% (IQR: 2.3–3.5%) in the
unadjusted analysis. Corresponding rates in bisexual men were
2.1% (IQR: 1.8–2.2%) and 1.6% (IQR: 1.4–1.8%), respectively.
Incidence rates in heterosexual men and women aged 15–49 were
the same in the age-adjusted and unadjusted analyses (1.3% in
men and 2.0% in women). As a result, the fraction of total HIV
transmission occurring between MSM was estimated to be higher
in the age-adjusted analysis (2.5%, IQR: 2.0–2.9%) than in the
unadjusted analysis (1.9%, IQR: 1.5–2.1%) (Table 2).

The risk that an HIV-negative individual aged 15 acquires HIV
before reaching aged 60 was calculated from the model estimates of
age-specific HIV incidence rates over the 2005–2015 period. In the
age-adjusted analysis, this cumulative risk of HIV acquisition was
88% (IQR: 82–92%) in gay men, 57% (IQR: 51–63%) in bisexual
men, 40% (IQR: 39–42%) in heterosexual men and 52% (IQR:
51–53%) in women (Table 2). The lifetime risks of HIV acquisition
in gay and bisexual men were substantially lower in the unadjusted
analysis, at 76% (IQR: 64–85%) and 49% (IQR: 45–54%) respect-
ively, but estimates for heterosexual men and women were similar
in the age-adjusted and unadjusted analyses.

Fig. 1. Sexual behaviour and HIV prevalence in MSM. Men who have sex with men (MSM) are defined here as men aged 18 or older who have had sex with other men
in the last 6 months. Medians (solid lines) are calculated from the 100 parameter combinations that yielded the best fit to the Respondent Driven Sampling (RDS)
data. The age-adjusted model estimates represent the modelled age distribution of the MSM population and therefore differ in some cases from the RDS estimates
(which are based on a younger age profile) and the unadjusted model estimates (which assume no age bias in the RDS sampling).

Epidemiology and Infection 1039

https://doi.org/10.1017/S0950268818000961 Published online by Cambridge University Press

https://doi.org/10.1017/S0950268818000961


Discussion

This analysis suggests that if RDS surveys of MSM are biased
towards younger MSM, HIV prevalence in MSM populations
may be substantially under-estimated. This has important impli-
cations for the funding of MSM-focused interventions, especially
in countries with generalised HIV epidemics such as South Africa,
where MSM-targeted services have historically been limited [25].
Our intention is not to argue against the use of RDS designs, but
rather to argue for additional analyses that can yield more reliable
estimates from RDS data. Mathematical models that are calibrated
to RDS prevalence data need to control for potential over-
sampling of younger MSM in order to derive more accurate esti-
mates of HIV prevalence.

Age selection bias could arise in a number of ways. Wealthier
men (who are likely to be older) may be less motivated to pursue
the financial incentives offered as part of RDS recruitment efforts
[10]. Consciously or unconsciously, recruiters may consider

certain of their contacts to be more eligible than others based
on their age [10] and may be more motivated to recruit contacts
who conform to an ‘ideal’ youthful gay identity. RDS assumptions
may also be violated if individuals recruit from the social contacts
to whom they are closest [11, 12], who are likely to be similar in
age and this may introduce bias if seeds are selected mostly from
young MSM [13]. Operationally, when research staff explain to
participants who is eligible to be recruited via coupons, it is usu-
ally phrased as ‘recruit someone like you, whom you know is also
MSM,’ or possibly shortened to ‘someone like yourself.’ While the
intention is to eliminate ambiguity about who may be eligible to
participate and avoid wasting coupons, this may have the unin-
tended effect of enforcing greater homophily among those who
are easiest and most available to be recruited than actually exists
in the population.

A limitation of this analysis is that we cannot quantify the true
extent of the age selection bias (if indeed it exists) with any con-
fidence. To address this problem, we have allowed in the uncer-
tainty analysis for uncertainty regarding the effect of age on the
frequency of casual sex as well as the extent of age-related changes
in same-sex preference among bisexual men, which yields sub-
stantial variation in the simulated age distribution of the MSM
population. The findings appear to be relatively robust to this
uncertainty, with inter-quartile ranges around the MSM HIV
prevalence estimates in the age-adjusted and unadjusted analyses
being non-overlapping. However, it is possible that our model
does not account for age dynamics that may render the modelled
age distribution of the MSM population closer to that sampled in
RDS studies. For example, if there have been temporal changes in
the fraction of men engaging in sex with other men (either
because of increased use of the internet and dating apps, or
because of increasing social acceptance of same-sex relationships),
this may have had more of an impact at younger ages than at older
ages. It is also possible that older MSM may have experienced
higher cumulative AIDS mortality than our model assumes,
which would also cause the model to over-estimate the relative
number of older MSM. Further research is required to character-
ise the age distribution of the MSM population more accurately.
However, it is worth noting that a recent study of MSM attending
a Cape Town STI clinic found the median age of MSM to be 32
years [26], substantially higher than the median ages of 22–24
years estimated in South African RDS surveys of MSM [1, 3, 4,
6, 14]. Other investigations in Swaziland, Cameroon, China and
Brazil [27–29] have found that MSM recruited through RDS
have a significantly younger age profile than MSM recruited
through venue-based sampling, although other studies in the
USA and Guatemala have not confirmed this [30, 31].

Although this analysis has focused on HIV prevalence as the
main outcome of interest, similar biases may be expected in the
estimation of other indicators if RDS samples are biased towards
younger MSM. Our results suggest that behavioural indicators
such as the fraction of MSM in cohabiting/marital relationships
and the fraction of MSM with multiple partners could also be
under-estimated if sampling is biased toward younger MSM, con-
sistent with surveys of MSM in Swaziland and China [27, 29].
Levels of HIV diagnosis and ART coverage are typically higher
in older HIV-positive adults than in younger HIV-positive adults
[32, 33] and over-representation of young MSM may, therefore,
lead to under-estimation of HIV diagnosis and ART coverage in
MSM, with consequent problems in estimating progress towards
the 90–90–90 targets set by UNAIDS [34]. Previous analyses
have noted that in generalised epidemic settings, HIV prevalence

Fig. 2. Age-specific HIV prevalence in South African men in 2012. Solid lines represent
the median of the modelled prevalence estimates, obtained using the 100 best-fitting
parameter combinations; dashed lines represent interquartile ranges. Results were
generated using the age-adjusted model. Dots represent estimates of HIV prevalence
in the general male population, from the 2012 Human Sciences Research Council
(HSRC) national household survey [24].

Fig. 3. HIV incidence rates in adults aged 15–49 by sex and sexual orientation, 2005–
2015. Bars and error bars represent medians and interquartile ranges, respectively,
calculated from the 100 best-fitting parameter combinations.
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has declined much more substantially in pregnant women than in
women in the general population, which is likely to be a reflection
of the younger age of pregnant women and age differences in HIV
prevalence trends [35]. Failure to account for these age biases in
sampling is likely to lead to an over-estimation of the extent of
HIV incidence declines over time, given that prevalence declines
have mostly been limited to younger adults.

This analysis estimates that gay men in South Africa have an
88% lifetime risk of acquiring HIV and an annual HIV incidence
rate that is more than three times that in heterosexual men. HIV
acquisition risk is also elevated in bisexual men. Other modelling
studies suggest that much of the excess HIV risk in MSM is attrib-
utable to the higher probabilities of HIV transmission in anal
intercourse when compared with vaginal intercourse and the
higher frequency of anal intercourse associated with role versatil-
ity [36]. Although our estimates of HIV incidence in MSM are
high, other sources have estimated HIV incidence rates higher
than ours. A longitudinal study of MSM in a rural South
African district yielded an HIV incidence estimate of 12.5% per
annum, though with wide 95% confidence intervals (8.1–19.2%)
[37]. This district had the highest antenatal HIV prevalence in
South Africa in 2012 [38] and might therefore not be representa-
tive of the country as a whole. In addition, the sample was
recruited through RDS methods and the incidence estimate
may, therefore, be biased towards relatively young MSM.
Another analysis, based on the Modes of Transmission model,
estimated an annual HIV incidence in MSM of 20% and based
on this estimated that 8% of all adult HIV transmission in
South Africa was transmission between MSM [39, 40].
However, the model assumed an HIV prevalence in MSM of
30%, which does not seem compatible with an annual HIV inci-
dence of 20%. A limitation of the Modes of Transmission model
is that it is a static model and consistency between prevalence and
incidence estimation is therefore not imposed.

Regardless of the exact level of HIV incidence inMSM, it is clear
that South African MSM are at an extremely high HIV risk com-
pared with heterosexual men. Interventions that are focused on
the specific needs of MSM and the social spaces frequented by

MSMneed to be sustained and enhanced. Pre-exposure prophylaxis
[41], self-testing [42] and the use of peer educators to encourage
testing [43] are examples of novel interventions that could be tar-
geted to South African MSM. Further work is required to assess
the feasibility of these and other interventions in MSM in low-
and middle-income countries.
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Lifetime risk of acquiring HIV (ages 15–59) if age-specific incidence rates remain constant at levels estimated over 2005–15 period

Gay men 88% (82–92%) 76% (64–85%)

Bisexual men 57% (51–63%) 49% (45–54%)

Heterosexual men 40% (39–42%) 40% (40–41%)

Heterosexual women 52% (51–53%) 52% (51–53%)
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